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(57) Abstract: A method for interconnection of two tubular organs (14, 
16) via an opening at one end (8) of an end portion (15) of a first organ 
(14) and an aperture (17) in a side wall of a second organ (16). According 
to the invention the end portion (15) is initially passed through a first pas- 
sage (32) of a firstelement (1) until the end portion (15) projects past an 
end edge (4) of the element ( 1 '), whereupon the end portion (15) is everted 
round the end edge (4). Gripping parts (12 ) of a second element (2) with 
a second passage (34) are then inserted in the second organ (16) via the 
aperture (17). Finally, the firstelement (1) with the everted portion (15) of 
the first organ is inserted in the second passage (34), whereby the gripping 
parts (12) are influenced in such a manner that they come into engagement 
with the inside of an edge portion (39) of the aperture (17). A device for 
implementation of the method. 
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Method and device for interconnection of two tubular organs 

The invention relates to a method for interconnection of and fluid communication 
between two tubular organs via an opening in an end of an end portion of a first 
organ and an aperture in a side wall of a second organ. 

5 The invention also relates to a device for implementation of the method, as 
indicated in the introduction to claim 5. 

Among those skilled in the art an increasing interest in minimally invasive surgery 
and a general desire to reduce the dependence on individual skills for carrying out 
operations has led to a need for a new method and a new device for anastomosing 

10 (connecting) tubular organs such as blood vessels. In contrast to ordinary 

operations, in the case of minimally invasive surgery, the access to the organs 
concerned or the target organs is extremely, limited, which makes the use of 
standard anastomosis techniques based on manual suturing of the organs difficult 
and in some cases impossible. This difficulty is particularly relevant in the surgical 

15 field associated with coronary artery bypass, since an anatomical and physiological 
idiosyncrasy (hypersensitivity) of the heart results in very little tolerance of 
mistakes in this area when performing the procedure. Furthermore, the brief period 
required for anastomosis of blood vessels by suturing in neurovascular and aortic 
operations has largely prevented the use of less invasive surgical procedures. 

20 Over the years many devices for anastomosis of blood vessels and similar tubular 
organs and methods for use of such devices have been disclosed in the patent 
literature. 
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WO 00/72764 (Stevens et al.) 
15 US 5 456 714 (Owen) 

* US 5 503 635 (Sauer et al.) 
US 5 509 902 (Raulerson) 
US 6 179 849 (Yencho et al.) 

None of the objects of these publications are employed by skilled people in the field 
20 of vascular surgery. New developments in the field, however, offer again 

indications that anastomosis by means of suturing may soon become obsolete. Even 
though the new methods and devices represent improvements in relation to those 
previously used, however, they are all encumbered with drawbacks particularly in 
connection with minimally invasive surgery. 

25 The device GraftConnector™ (WO 01/13820 (Solem)) comprises a Stents shape for 
securing the inlet branch to the outlet branch internally in a cavity when performing 
an anastomosis. Experience with percutaneous Stents shapes, however, raises 
doubts concerning foreign objects which are left in a blood vessel. 

Results reported to date concerning automated suturing with V-Drive™ (Bolduc 
30 (WO 99/62415)) have not been promising. The execution of each anastomosis takes 
an average of 15 minutes and the technique is more difficult than in normal suturing 
(Martens S. et al. CTT Cardiothoracic Techniques VIII, 2002). 

The execution of anastomosis with AutoSutur OneShot™ (US 6 024 748 (Manzo)), 
while reducing the operating time, also increases the risk of vascular damage, thus 
35 cancelling out the benefit (Heijmen R.H. et al., J. Thoracic Cardiovascular Surgery 
1999, 117:117-25). 

Peripheral hoops (Symmetry™, Corlink™), which are described by Peterson et al. 
(US 6 152 937), Swanson et al. (US 5 113 621) and Loshakove et al. (LWO/56226, 
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WO 00/56228, WO 01/70119) are not encumbered with the above-mentioned 
disadvantages. 

With these devices, however, barbs are used to attach them to the organs 
undergoing anastomosis, resulting in a need for the use of complicated, manual 
5 operations. In addition to complicating the anastomosis procedure, this limitation 
actually makes the devices unsuitable for use in remotely controlled (telesurgical) 
procedures, which will probably replace standard treatment in the coming decades. 
In addition, the devices have to be made of expensive superelastic alloys, thus 
preventing widespread use for financial reasons. Thus a need still exists for a simple 
10 and inexpensive device which has a long working life, and which permits a rapid 
and reliable anastomosis of two hollow organs without the use of suturing. 

The object of the invention is to provide a method and a device for such an 
anastomosis which is not encumbered by the above-mentioned drawbacks. 

The characteristic of the method and the device according to the invention will be 
15 apparent from the characterising features indicated in the claims. 

The invention will now be described in greater detail with reference to the drawing 
which schematically illustrates embodiments of the device according to the 
invention. 

For the sake of simplicity the invention will be explained in connection with blood 
20 vessels, but it will be understood that the invention is not limited thereto. 

In the following, the directional indication "forwards" should be understood to refer 
to the direction towards the edge of the pages of the drawings facing the reader, this 
direction on the drawing corresponding to the direction in which components of the 
. device according to the invention are moved when the components are joined 
25 together. Portions of the components and associated objects are similarly indicated. 
Furthermore, corresponding components of the various embodiments of the 
invention will be indicated by the same reference numerals. 

Fig. 1 is a perspective view of a first embodiment of a first or internal element of 
the device according to the invention. 

30 Fig. 2 is a perspective view of a first embodiment of a second or external element of 
the device according to the invention. 

Fig. 3 is a perspective view of a second embodiment of the external element. 

Fig. 4 is a perspective view of a first organ that is inserted in the internal element, 
where a front end portion of the organ protrudes from the element at a front end 
35 thereof- 
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Fig. 5 is a perspective view resembling that illustrated in fig. 4, but where the front 
end portion of the organ has been everted around the front end of the internal 
element. 

Fig. 6 illustrates a simplified longitudinal section through the internal element 
5 carrying the everted, first organ, where a front portion of the internal element has 
been inserted in a rear portion of an external element according to fig. 3 and a front 
portion of the external element has been inserted in an aperture in a side of a second 
organ. 

Fig. 7 is a view corresponding to fig. 6, but where the components are shown in 
10 perspective. 

Fig. 8 is a perspective view corresponding to fig. 7, but where the internal element 
has been completely inserted in the external element. 

Fig. 9 is a perspective view resembling that illustrated in fig. 8, but where an 
adhesive has been applied at the point of connection between the organs. 

15 Fig. 10 illustrates a longitudinal section through the components illustrated in fig. 9. 

Fig. 1 Tis a perspective view of a third embodiment of the external element. 

Fig. 12 is a perspective view of a fourth embodiment of the external element. 

Fig. 13 illustrates a simplified longitudinal section through an internal element with 
a first organ that has been partially inserted in an external element of the third 
20 embodiment, which in turn has been inserted in an aperture in a second organ. 

Fig. 14 is a view corresponding to that illustrated in fig. 13, but where the internal 
element has been inserted completely in the external element and the components 
are shown in perspective. 

Fig. 15 is a perspective view corresponding to that illustrated in fig. 14, where an 
25 adhesive has been applied at the point of connection between the organs. 

Fig. 16 is a perspective view of a fifth embodiment of the external element. 

Figs. 17-19 illustrate three simplified longitudinal sections through an internal 
element carrying an everted, first organ during three stages of an insertion thereof in 
an external element of the fifth embodiment, where the external element is inserted 
30 in turn into an aperture in the second organ. 

Fig. 20 illustrates a simplified longitudinal section through a second embodiment of 
the internal element which has been inserted in an external element. 
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Fig. 21 illustrates a simplified longitudinal section through a third embodiment of 
the internal element. 

Fig. 22 is a perspective view of a fourth embodiment of the internal element. 

Fig. 23 is a perspective view of a fifth embodiment of the internal element. 

5 Fig. 24 is a perspective view of a sixth embodiment of an external element. 

Fig. 25 is a perspective view of an internal element of the fifth embodiment which 
has been inserted in an external element of the sixth embodiment. 

Fig. 26 illustrates a simplified longitudinal section through the elements illustrated 
in fig. 25. 

10 Figs. 27-29 illustrate three simplified longitudinal sections showing respective 
stages during a connection of the components illustrated in fig. 25. 

Fig. 30 is a perspective view of a seventh embodiment of the external element. 

Fig. 3 1 is a perspective view of an internal element of the first embodiment which 
has been inserted in an external element of the seventh embodiment. 

15 Fig. 32 illustrates a simplified longitudinal section through the components 
illustrated in fig. 3 1 . 

Figs. 33-35 illustrate three simplified longitudinal sections of the components 
according to figs. 31 and 32 during three respective stages of the connection of two 
organs. 

20 Fig. 36 illustrates an interconnection of side portions of two second organs (side-to- 
side connection) by means of two devices according to the invention and a first, 
tubular organ. 

Fig. 37 is a perspective view of a sixth embodiment of an internal element whose 
front end edge extends slantingly relative to a longitudinal axis of the element. 

25 Fig. 38 is a perspective view of an eighth embodiment of the external element, 
whose front edge portions are located in a front edge plane extending slantingly 
relative to a longitudinal axis of the element. 

Fig. 39 illustrates an interconnection of side portions of two second organs by 
means of two elements according to figs. 37 and 38 and a first, tubular organ, where 
30 the side portions are located near closed ends of the respective second organs 
(approximate end-to-end connection). 

In general terms, the device according to the invention comprises a first or internal 
element 1 and a second or external element 2. 
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Fig. 1 illustrates a first embodiment of the first or internal element 1. This element 
preferably is in the form of a straight, thin- walled, cylindrical sleeve with a circular 
cross section. The element 1 has a longitudinal axis 3 1, a front end portion 3, a front 
end or end edge .4, a rear end portion 5, a rear end or end edge 6 and a first through - 
5 going passage 32. ; 

As illustrated in fig. 4 the inner diameter of the internal element 1 is adapted to the 
outer diameter of a tubular first organ 14 such as a blood vessel. A severed organ 14 
with a free end portion 15 with an end edge 8 can therefore be passed through the 
element 1 until the end portion 15 protrudes from the element 1 at the element's 

10 front end 4. The end portion 1 5 can then be everted or folded round the front end 4 
of the element 1 and caused to extend backwards along the outside of the element's 
front end portion 3, as illustrated in fig. 5. To prevent the organ from being 
damaged during the eversion process, the element's front end 4 may be rounded, 
and to prevent the end portion 1 5 from being moved back, the front end 4 may be 

15 rough. 

Fig. 2 illustrates a first embodiment of the second or external element 2 of the 
device. The external element 2 is similarly provided round a longitudinal axis 33 
and has a through-going, second passage 34. The external element 2 has a rear, thin- 
walled, sleeve-shaped end portion or receiving portion 9 with a rear end or edge 10 
20 and a front end or end area 35. 

The cross section of the receiving portion 9 of the external element 2 is preferably 
circular and is adapted to the cross section of the internal element 1 in such a 
manner that the internal element 1 with the everted blood vessel 14 can be inserted 
into this receiving portion 9. The internal diameter of the external element 2 hereby 
25 corresponds to the external diameter of the internal element 1 plus the double wall 
thickness of the first organ 14. 

To the front end 35 of the receiving portion 9 of the external element 2 is connected 
a front end portion 7 comprising a number of elongated, first fingers 1 1 extending 
or pointing away from the receiving portion 9 and arranged at intervals along the 
30 periphery of the receiving portion 9. 

The fingers 1 1 comprise a main portion 37, in front of which are connected gripping 
claws or parts 12. The main portions 37 hereby extend forwards along and 
simultaneously radially towards the longitudinal axis 33, thereby forming a small 
angle with it when they are not influenced by external forces, i.e. when they are 
35 relaxed. The gripping claws or parts 12 are bent at an angle relative to the main 
portion 37 and extend approximately radially away from the longitudinal axis 33. 
When the fingers 1 1 are not influenced by external forces, i.e. when they are 
relaxed, the main portions extend in such a manner that the gripping parts' radially 
external edges or terminations 38 are located on a closed loop, preferably circular, 
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located on or slightly radially within an axial extension of the receiving portion 9 of 
the external element 2. 

The fingers 5 main portions 37, however, may be bent elastically radially outwards 
in the axial plane which comprises the longitudinal axis 33 to a position wherein the 
5 main portion 37 extends substantially axially and the gripping parts 12 extend 
substantially across the longitudinal axis 33 in this embodiment of the internal 
element 1. 

Fig. 3 illustrates a second embodiment of the external element 2, where the 
receiving portion 9 is flared rearwards. Alternatively, the end portion may have a 
10 corresponding, radially internal bevelled edge.. 

The use of the device will be explained below with reference to figures 4-10, 
where the free end portion 15 of the first organ 14 will be connected to a side or 
middle portion of a second organ 16. 

The first organ 14 is initially passed through the internal element 1 from the rear 
15 end 6 of the element 1 and out through the front end 4 of the element 1 until the end 
portion 15 of the organ 14 protrudes through this front end 4, whereupon the 
organ's end portion 15 is everted round the second end 4 as mentioned above. 

An aperture 17, which has been or may be formed in such a manner that it has a 
diameter corresponding to the diameter of the receiving portion 9 of the internal 

20 element, is then provided in a side portion of the second organ 16, thus enabling the 
gripping parts 12 of the external- element to be inserted in the aperture 17, the 
diameter between the external terminations 38 thus being smaller than the diameter 
of the aperture 17. It should be understood that the aperture 17 need not be made by 
forming a circular aperture, but that the aperture may be made, e.g. by cutting a 

25 single axial incision or two intersecting incisions in the second organ 16, the 

gripping parts 12 being inserted in the aperture by bending aside edge portions or 
edge flaps of the aperture, with the result that the aperture becomes approximately 
circular. 

After the aperture 17 has been produced, one option is to insert the gripping parts 
30 12 of the external element 2 in the aperture 17, whereupon the front, end portion 3 of 
the internal element 1 carrying the everted portion 1 5 of the first organ 1 4 is 
inserted in the external element 2 in the forward direction and via its rear end 
portion 9. When the internal element 1 hereby meets the fingers' slanting main 
portion 37, the gripping parts 12 are pushed radially and preferably elastically 
35 outwards and caused to overlap axially with and abut against or engage with an 
edge portion 39 of the aperture 17 on the inside of the second organ 16. The 
gripping parts 12 are thereby locked, and in this locked position thereby prevent the 
external element 2 from being retracted from the aperture 17. 
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This option for interconnection of the elements and the organs is encumbered with 
the disadvantage that the external element 2 must be held in one hand in a specific, 
spatial position, wherein the gripping parts 12 are located in the second organ 16 
while at the same time the internal element 1 must be held in the other hand and 
5 inserted in the external element 2. 

As a second option, therefore, the front end portion 3 of the internal element 1 
carrying the everted portion 15 of the first organ 14 can be only partially inserted in 
the external element 2 in the forward direction and via its rear end portion 9, thus 
enabling the two elements 1 , 2 to be handled as an assembly, but without the 

10 gripping parts 12 being pushed radially outwards. This assembly can then be moved 
towards the second organ 16 with only one hand, while the gripping parts 12 of the 
external element 2 are inserted in the aperture 17, whereupon the internal element 2 
is pushed completely into the external element, with the result that the gripping 
parts 12 are pushed radially outwards and caused to overlap axially with and abut 

15 against or engage with the edge portion 39 of the aperture 17 on the inside of the 
second organ 16. ~ 

Finally, an adhesive may be applied to the location for the interconnection of the 
organs as illustrated in fig. 9, the adhesive simultaneously providing a seal between 
the organs and an interconnection of the organs and possibly the elements. 

20 Fig. 10 illustrates that a fluid 40, such as blood, can flow through the first organ 14, 
via the elements 1 and 2, into the external element 2, where the fluid can be caused 
to flow in a desired direction due to the fact that in a portion of the second organ 16, 
e.g. before the insertion of the external element 2, a sealing plug 41 has been 
inserted. 

25 Fig. 1 1 illustrates a third embodiment of the external element, this element having a 
flared, rear end portion 9. 

Fig. 12 illustrates a fourth embodiment of the external element 2, where the rear end 
portion is cylindrical and may have a bevelled edge. 

Both these last-mentioned embodiments of element 2 have first fingers 1 1 as 
30 described above in connection with the first and second embodiments of the 

external element 2. In addition, second fingers 13 are provided along the front edge 
of the first end portion 9 and between adjacent, first fingers 1 1. As illustrated in fig. 
13, a main portion 42 of the second fingers 13 extends axially and has at its front 
end support hooks or support parts 43 which are angled or bent at an angle relative 
35 to the main portion 42. The support parts 43 thereby remain located radially outside 
an axial extension of the receiving portion 9 of the external element 2. 

The use of these elements will be described with reference to figures 13, 14 and 15. 
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As described above, the first organ 14 is initially inserted in the internal element 1 
and everted around front edge 4 thereof, and in the second organ 16 an aperture 17 
is provided. The front portion of the second element 2 is then inserted in the 
aperture 17 until the gripping parts 12 are located inside the second organ 16 and 
5 the support parts 1 3 have come into abutment against or engagement with the 

outside of the aperture's edge portion 39. The internal element 1 is then inserted in 
the external element 2 in the same way as that described above, whereby the first 
fingers 1 1 are bent radially outwards to abut against the inside of the aperture edge 
portion 39. If all the fingers are the same length, the aperture edge portion 3^1 will 
10 extend in curves between the gripping parts 12 and the support parts 43. If the 

second fingers 13 are slightly shorter than the first fingers 1 1 corresponding to the 
wall thickness of the second organ 16, the aperture edge portion 39 can extend 
substantially in one plane. An adhesive 1 8 can then be provided at the point of 
connection between the organs 14, 16. 

15 In fig. 16 a fifth embodiment of the external element 2 is illustrated, this element 2 
resembling the fourth embodiment of the element illustrated in fig. 12. The 
difference in this case is that the second fingers 13 are curved, or more specifically 
provided in a convexly radially outward form. When a force is exerted axially 
backwards against the support parts 43 while at the same time the receiving portion 

20 9 is secured, the second fingers' main portion 42 may be bent even further. The 

axial length of the main portion 42 of the second fingers 13 may be slightly larger 
than the length of the main portion 37 of the first fingers 11. 

The use of the fifth embodiment of the external element 2 will be described below 
with reference to figures 17-19. This use corresponds substantially to the use of the 
25 third or fourth embodiment of the external element 2. 

During a movement of the external element 2 towards the aperture 17 in the second 
organ 16, the support parts 43, however, may already come into abutment against 
the outside of the edge portion 39 even before the gripping parts 12 have been 
moved past the aperture edge portion 39 of the second organ 16. 

30 As the external element 2 continues its movement axially forwards, however, the 
second organ 16 can exert a force against the support parts 43, with the result that 
the main portion 42 of the second fingers 13 becomes even more elastically curved 
to such an extent that the gripping parts 12 can be moved into the second organ 16 
and past the aperture edge portion 39. When the internal element 1 together with the 

35 first organ 14 are inserted in the external element 2, the first fingers 1 1 are pushed 
outwards and on account of the extra curve of the second fingers 13, it is ensured 
that the gripping parts are located at a distance from the aperture edge portion 39. If 
the elements 1, 2 are subsequently relaxed, the main portions 42 of the second legs 
13 will attempt to straighten out, thereby pulling the gripping portions 12 into 
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abutment against or engagement with the inside of the aperture edge portion 39. The 
aperture edge portion 39 will thereby be securely held between the gripping parts 12 
and the support parts 43 . 

Fig. 20 illustrates a second embodiment of the internal element 1, where it is 
5 inserted, e.g., in an external element 2 of the first embodiment. 

In this embodiment of the internal element 1, in the external surface of the internal 
element 1 there are provided, e.g., a circumferential shoulder or abutment surface 
44, against which the rear edge 10 of the external element 2 can come into abutment 
when the internal element 1 has been completely inserted in the external element 2. 
10 A correct relative position of the elements 1, 2 is thereby ensured when they have 
been mounted for an interconnection of two organs 14, 16. 

As illustrated in fig. 21, the circumferential shoulder 44 may be obtained by the 
front portion 3 of the internal element 1 having a smaller outer diameter than the 
rear portion 5 of the element. 

15 Fig. 22 illustrates a fourth embodiment of the internal element 1, where this element 
is perforated. The weight of the internal element can thereby be reduced. 
Furthermore, the adhesive 18 can be applied to the external surface of the first 
organ 14 via the perforation, thus effecting adhesion of the first organ 14 to the 
internal element 1 . The external element 2 may also include a perforation. 

20 Fig. 23 illustrates a fifth embodiment of the internal element 1 comprising an 

internal portion 45 (fig. 26) with a shape corresponding to the shape of, e.g., the 
internal element 1 according to fig. 1, and a cylindrical, thin- walled, external 
portion or casing 13a. A rear edge 47 of the casing 13a is secured to a radially 
opposing rear edge 48 of the internal portion 45, the casing 13a and the internal 

25 portion 45 being coaxial and defining an annulus 46. 

In the casing 13a there may be provided a slot 13b extending from a front end 49 of 
the casing 13a for a distance towards the casing's 13a rear end 47. . 

Fig. 24 illustrates a sixth embodiment of the external element 2 which is arranged to 
cooperate with the internal element according to fig. 23, and which resembles the 
30 fifth embodiment of this element. The receiving portion 9 of the element 2, 

however, has an outwardly projecting pin or guide pin 13d, whose width considered 
tangentially relative to the receiving portion 9 is slightly less than the width of the , 
slot 13b. 

When inserting the internal portion 45 in the external element 2 and inserting the 
35 external element 2 into the annulus 46, the pin 13d can be moved into the slot 13b, 
thus ensuring a correct, relative angular position of the elements 1,2. Furthermore, 
the casing 13a can come into abutment against the outside of the curved fingers 13. 
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By continuing to insert the internal portion 45 of the external element 1 into the 
external element 2 and inserting the external element 2 in the annulus 46, a 
straightening of the curved fingers 13 can be ensured and thereby a clamping of the 
edge portion 39 of the second organ 16 between the gripping parts 12 and the 
5 support parts 43. It will be understood, however, that the first element of the device 
according to the invention may comprise a casing that is not provided with a slot. 

Figures 27-29 illustrate this process of joining together these elements 1 and 2 of 
the fifth and the sixth embodiment respectively. In fig. 27 the internal portion 45 of 
the internal element 1 has been inserted in the receiving portion 9 of the external 

10 element 2. In fig. 28 the receiving portion 9 of the external element 2 has been 

partially inserted in the annulus 46 between the casing 13a and the internal portion 
45 of the internal element L In fig. 29 the external element 2 has been completely 
inserted in the annulus 46 and the second fingers 1 3 have been straightened out and 
locked in this position in the annulus 46. In order to ensure a correct relative axial 

15 position of the elements 1, 2, the pin 13d can come into abutment against the bottom 
of the slot 13b. Alternatively, the rear end of the external element 2 can come into 
abutment against the internal element 1 at the rear boundary of the annulus 46. 

Fig. 30 illustrates a seventh embodiment of the external element 2 with alternate 
straight and curved fingers and with a flared rear portion 9. The main portion of at 

20 least two fingers, e.g. the. straight fingers 1 1, has a radially outwardly projecting 
projection or shoulder 13f (see figs. 30-32) which is preferably located near the , 
axial location where the curved fingers' main portions are bent outwards to the 
greatest extent. The element also comprises a ring or locking collar 13e, whose 
inner diameter is only slightly larger than the outer diameter of the receiving 

25 portion 9, and which is arranged axially movably relative to the receiving portion 9 
and the fingers 11, 13. The axial movement backwards and forwards, however, is 
restricted by the locking collar 13e and the shoulders 13f respectively. 

When using the device with an external element 2 of this type, the locking collar 
13e is initially mounted radially outside the receiving portion 9 of the internal 

30 element 1 and the external element 2 is inserted in an aperture in a second organ 16 
(see fig. 33). The internal element 1 that carries an end portion of a first organ 14 is 
then inserted in an external element 2 for bending out the first, straight fingers until 
their gripping claws or parts 12 overlap the aperture edge portion 39 (see fig. 34). 
The locking collar 13e is then moved forwards, and when it meets the curved main 

35 portions 42, they are straightened out (see fig. 35). The locking collar 13e thus 
locks the main portions 42 in the straightened position. The axial length of the 
curved fingers 13 thereby increases and the gripping parts 12 are pulled into 
abutment against the inside of the second organ 16, with the result that this organ's 
aperture edge portion 39 is secured between the gripping parts 12 and the support 

40 parts 43. 
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Fig. 36 illustrates the use of two devices according to the invention, where two end 
portions of a: first organ are connected to respective side portions of two second 
organs by means of the devices. The two second organs may hereby have different 
diameters. Such an interconnection of two second organs 16 may be called a side- 
5 to-side connection. 

Fig. 37 is a perspective view of a sixth embodiment of the internal element 1, where 
the front end edge 4 is located in a first plane PI that forms a minimal angle a with 
the element's longitudinal axis 31. 

Fig. 38 is a perspective view of an eighth embodiment of an external element s 
10 which is arranged to cooperate with the internal element 1 according to fig. 37, and 
whose gripping claws are located in- a second plane P2 that forms the same angle a 
with the external element's longitudinal axis 33. 

When using these elements 1, 2, the first organ should preferably be severed so that 
its front end 4 extends slantingly at an angle a relative to the organ's longitudinal 

15 axis. If the cross section of the elements is circular, an elliptical aperture 17 should 
be cut in the second organ 2. Furthermore, the internal element 1 may preferably 
comprise a casing with a slot 13b and the external element 2 may comprise a pin 
13d as illustrated in figs. 23 and 24 respectively in order to obtain a correct relative 
angular position for the elements when they are joined. If a circular aperture is 

20 required in the second organ, however, the elements must have a suitable, elliptical 
cross section, in which case there is no need for a casing with a slot and an external 
element with a corresponding pin for a correct relative positioning of the elements, 
since it is only necessary to ensure that the elements' slanting ends extend • 
substantially in parallel. 

25 In fig. 39 a connection is illustrated of two end portions of a first organ 1 with 
respective side portions of end areas of two second organs 2 by means of the 
elements according to figs. 37 and 38. An approximate end-to-end connection of the 
second organs 2 and a flow with little fluid resistance can thereby be achieved. 

Even though it has been stated above that the first organ 14 can be inserted in the 
30 internal element 1, it will be appreciated that the internal element 1 may instead be 
inserted in the first organ 14. In this case the front edge of the organ may also be 
everted around the element's front edge. A disadvantage of this is that a rear edge 
of the first organ 14 may exert a resistance to the fluid flowing in the organ and any 
particles or the like that are carried along by the fluid may be collected at the edge. 
35 In order to reduce this resistance and accumulation, the rear edge may be bevelled. 
The internal element may also have a flared rear end portion or a bead that 
contributes to the formation of a corresponding bead on the outside of the first 
organ 14, where the bead of the first organ may come into abutment in the flared. 
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rear portion of the external element 2 in order to establish the relative axial position 
of the elements. Furthermore, the internal element may have at its front end a 
tangentially extending bevel edge, wherein the everted portion of the first organ can 
be placed, thus ensuring that the everted portion does not impede the fluid flow. 

5 The elements may be made of any kind of suitable material. 

Even though it has been stated above that the method and the device according to 
the invention can be used particularly for interconnection of organs of a body, it 
will be understood that they can be used in general for interconnection of two 
tubular objects or organs, generally indicated as organs, provided one organ can be 
10 everted as stated above. 

The object according to the invention can be employed together with the object of 
the applicant's international application PCT/NO99/00093. 



15 
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PATENT CLAIMS 

1 . A method for interconnection of and fluid communication between two 
tubular organs (14,16) via an opening at one end (8) of an end portion (15) of a first 
organ (14) and an aperture (17) in a side walLof a second organ (16), 
5 characterised in 

a) passing the end portion (15) through a first passage (32) of a first element (1) 
until the end portion (15) projects past an end edge (4) of the element (1), 

b) everting the end portion (15) round the end edge (4), 

c) inserting gripping parts (12) of a second element (2) with a second passage (34) . 
10 in the second organ (16) via the. aperture (17), the gripping parts (12) being capable 

of being influenced to engage with an edge portion (39) of the aperture (17) by 
inserting the first element (1) in the second passage (34), and inserting the first 
element (1) with the everted portion (15) of the first organ in the second passage 
(34). 

15 2. A method according to claim 1, 

characterised in that step c) is carried out by firstly inserting the first element (1) 
with the everted portion (15) of the first organ (14) only partially into the second 
passage (34) without the gripping parts (12) of the second element (2) being 
influenced then inserting, the gripping parts (12) of the second element (2) in the 

20 aperture (17), and thereafter inserting the first element (1) completely in the second 
element (2), with the result that the gripping parts (12) are influenced by the first 
element (1). 

3. A method according to claim 1, 

characterised in that step c) is carried out by inserting the gripping parts (12) of the 
25 second element (2) in the aperture (17), and then inserting the first element (1) with 
the everted portion (15) completely in the second passage (34) of the second 
element (2), with the result that the gripping parts are influenced by the first 
element (1). 

4. A method according to one of the preceding claims, 

30 characterised in applying an adhesive (1 8) at the point of interconnection of the 
organs (14,16). 

5. A method according to one of the preceding claims, 
characterised in bringing support parts (43) of the second element (2) into 

• engagement with the outside of the second organ (16) at the edge portion (39) when 
35 the gripping parts (12) are inserted in the aperture (17). 

6. A method according to one of the preceding claims, 

characterised in securing the gripping parts (12) and possibly the support parts (43) 
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in the position wherein they are located after they have been brought into 
engagement with the second organ (16). 

7. A device for implementing the method indicated in one of the claims 1 — 6 
for interconnection of two tubular organs (14,16), particularly blood vessels of a 

5 body, and fluid communication between them via an opening in an end (8) of an end 
portion (15) of a first organ (14) and an aperture (17) in a side wall of a second 
organ (16), 

characterised in that the device comprises 

- a first element (1) which extends along a first longitudinal axis (31) and has an 

10 axially through-going, first passage (32) and a front end portion (3) with a front end 
edge (4), 

- a second element (2) which extends along a second longitudinal axis (33) and has 
an axially through-going, second passage (34), an axially rear end portion or 
receiving portion (9) and an axially front portion (7), comprising at least two 

15 elongated, first fingers (11), which are arranged at intervals along the circumference 
of the second passage (34), and comprising respective main portions (37) extending 
forwards from the receiving portion (9), along and simultaneously towards the 
second longitudinal axis (33), and gripping parts (12) extending from respective 
front ends of the main portions (37) and away from the second longitudinal axis 

20 (33), where 

- a transverse dimension between radially external terminations (38) of the gripping 
parts (12) is smaller than the transverse dimension or diameter of the aperture (17) 
when the. fingers (11) are relaxed, and 

- the front end portion (3) of the first element (1) is arranged for coaxial insertion in 
25 the second passage (34) and the front portion (7) via the receiving portion (9) and 

hereby for exerting a radially outwardly directed force against the main portions 
(37), thereby moving the main portions (37) and the gripping parts (12) radially 
outwards until the transverse dimension between the gripping parts' (\n) external 
terminations (38) is larger than the transverse dimension or diameter of the aperture 
30 (17). 

8. A device according to claim 7, 

characterised in that the second element (2) comprises at least one additional, 
second finger (13) comprising a main portion (42) and a support part (43) which are 
arranged to abut against the outside of the second organ (16) when the gripping 
35 parts (12) have been inserted in the aperture (17). 



9. A device according to claim 8, 

characterised in that the main portion of the second finger (13) or possibly at least 
one of a row of second fingers (13) is convex radially outward. 
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10. A device according to claim 9, 

characterised in that the second element (2) comprises an annular collar (13e) which 
is arranged to extend round and be moved axially along the second element's (2) 
receiving portion (9) with a small clearance, and along the front portion (7). 

5 11. A device according to claim 10, 

characterised in that at least one finger (1 1,13) is provided with a shoulder (13d) 
which protrudes radially outwards from the finger's (11,13) radially external side 
and which is arranged to abut against the collar (13e). 

12. A device according to one of the claims 7-11, 
10 characterised in that the first element (2) comprises a cylindrical, sleeve-shaped, 

radially internal portion (45) and a sleeve-shaped casing (13a) which is coaxial with 
the internal portion (45) and arranged radially outside it, and whose rear end (47) is 
secured to a radially opposing rear end (48) of the internal portion (45), where the 
casing (13a) and the internal portion (45) define a cylindrical annulus (46). 

15 13. A device according to claim 12, 

characterised in that in the casing (13a) there is provided a slot (13b), which 
extends from a front end (49) of the casing (13a) towards the casing's (13a) rear end 
(47), and the second element (2) has an outwardly projecting pin (13d), which is 
arranged for insertion in the slot (13b) when the first element (1) is inserted in the 

20 second element (2). 

14. A device according to one of the claims 7-13, 

characterised in that on the outside of the first element (1) there is provided a 
shoulder (44) which is arranged to abut against a cooperating portion (10) of the 
second element (2) during insertion of the first element (1) in the second element 
25 (2), for restricting the insertion distance. 

15. A device according to one of the claims 7-14 

characterised in that the second element (2) and/or the first element (1) are 
perforated. 

16. A device according to one of the claims 7-15 

30 characterised in that the rear portion (9) of the second element (2) is flared or 
bevelled. 

17. A device according to one of the claims 7-16 

characterised in that the front edge (4) of a first element (1) is located in a first 
plane (PI) and the gripping parts (12) are located in a second plane (P2), the planes 
35 (P1,P2) forming the same angle with the longitudinal axes (31,33) of the respective 
elements (1,2). 
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18. A device according to claim 17, 

characterised in that the angle formed by the planes (PI JP2) with the respective 
longitudinal axes (31,33) is at 90°. 



5 



19. A device according to claim 17, 

characterised in that the angle (a) formed by the planes (P1,P2) with the respective 
longitudinal axes is acute. 



.» ■ 

ABSTRACT OF THE DISCLOSURE 



A method for interconnection of two tubular organs (14, 16) 
via an opening at one end (8) of an end portion (15) of a 
first organ (14) and an aperture (17) in a side wall of a 
second organ (16) . According to the invention the end 
portion (15) is initially passed through a first passage 

(32) of a first element (1) until the end portion (15) 
projects past an end edge (4) of the element (1) , whereupon 
the end portion (15) is everted round the end edge (4) . 
Gripping parts (12) of a second element (2) with a second 
passage (34) are then inserted in the second organ (16) via 
the aperture (17) . Finally, the first element (1) with the 
everted portion (15) of the first organ is inserted in the 
second passage (34) , whereby the gripping parts (12) are 
influenced in such a manner that they come into engagement 
with the inside of an edge portion (39) of the aperture 

(17) . A device for implementation of the method. 
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